Background: There are abnormalities in vitamin D metabolism in people with calcium nephrolithiasis,
| INTRODUCTION
Calcium oxalate (CaOx) urolith formation has a multifactorial etiology that is not well understood. In both people and dogs, excess excretion of calcium into the urine is an important risk factor, but the mechanism behind hypercalciuria is poorly understood. [1] [2] [3] [4] [5] There are a number of factors including diet and genetics that likely influence the degree of hypercalciuria. Most dogs with CaOx urolithiasis have hypercalciuria and higher blood ionized calcium (iCa) concentration relative to age-, sex-, and breed-matched controls without an obvious cause. 1 Although some cases of CaOx stones are associated with hyperparathyroidism, parathyroid hormone (PTH) concentrations are normal in most people and dogs with CaOx stones. 2, 3, 5 Renal leak hypercalciuria occurs in humans secondary to primary renal defects resulting in a decreased ability to reabsorb calcium in the renal tubules. 2, 6, 7 Renal leak hypercalciuria is considered unlikely to be the primary disturbance in dogs with CaOx urolithiasis as it is commonly associated with low to normal blood calcium concentrations, which is not characteristic of the dogs that have been described to date. 1 Bones serve as the major reserve of calcium in humans and dogs. Increased bone resorption is associated with urolithiasis in people. [8] [9] [10] In contrast, a marker of bone resorption, serum β-crosslaps, is decreased in dogs with hypercalciuric CaOx urolithiasis, suggesting bone turnover is not the primary mechanism underlying stone risk in dogs. 11 Gastrointestinal calcium absorption is largely mediated by vitamin D. Vitamin D is absorbed from the diet in an inactive form and con- 
| MATERIALS AND METHODS

| Study population
This was a retrospective cross-sectional study. The study took place at 
| Vitamin D assays
Samples had been stored frozen (−80 C) for 1-5 years before the vitamin D assays; vitamin D metabolites are reported to be highly stable at this temperature. [14] [15] [16] The serum samples were submitted to a Fasting urine calcium-to-creatinine ratios were measured in all dogs. Data are presented in Table 1 . Hypercalciuria was a selection criterion for the cases, and as expected, they had a significantly higher UCa/Cr than the controls (Table 1 , P < .001). Blood iCa was measured in 34 dogs (18 cases and 16 controls) on the day of study participation.
Blood iCa was also significantly higher in the cases as compared to the controls (P < .001), although all measured iCa concentrations were within the laboratory reference range. The other 6 dogs did not have iCa measured but had serum total calcium concentrations determined within 30 days of study participation that were within the laboratory reference range. BUN and creatinine were available for all dogs and were not significantly different between cases (BUN = 13 ± 8 mg/dL, creatinine = 0.9 ± 0.3) and controls (BUN = 13 ± 6 mg/dL, creatinine = 0.8 ± 0.2; P = .86 and .63, respectively).
Serum vitamin D metabolite data are presented in Table 1 Approximately, a third of the cases in our population showed similar ratio changes. However, because there is no data on ratios expected in dogs with CYP24A1 deficiency, we cannot determine if the degree of the change is consistent with this hereditary disorder. Given the lack of previous data, we also cannot be certain that the 25(OH)D/24,25(OH) 2 difference represents disease within our case population or rather a protective mechanism in our control group. Of note, the ratios observed in cases varied not only across but also within breeds, suggesting that the patho- There are a few limitations to this study. Only 3 breeds were included, and there were small numbers of dogs in each breed. Blood phosphorus and hormones involved in vitamin D regulation were not measured in present study including PTH, and fibroblast growth factor 23. The control dogs were screened for stones using abdominal radiographs which are less sensitive than other modalities including contrast radiography or ultrasound for detecting small uroliths. 25 However, the use of UCa/Cr to exclude controls with hypercalciuria reduces the possibility that latent stone formers were included in the control population.
In conclusion, these data suggest that decreased conversion of 
